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AGRICULTURAL MACHINE AND AGRICULTURAL MACHINE
(67)  The disclosure refers to a method for controlling

operation of a user control terminal of an agricultural ma-
chine, comprising providing an agricultural machine hav-
ing a tractor and an implement trailed by or carried on
the tractor; providing a user control terminal on the trac-
tor, the user control terminal configured for receiving user
input through a control knob; operating the control knob
in a first knob mode of operation, comprising receiving a
first function control user input through the control knob;
inresponse to the receiving, generating first function con-
trol signals for a functional element of the implement in
a control unit functionally connected to the functional el-
ement; operating the functional element according to the
first function control signals; receiving a second function

control user input through the control knob; in response
to the receiving, generating second function control sig-
nals for the functional element of the implement in the
control unit; and changing operation of the functional el-
ement for operating the functional element according to
the second function control signals; receiving a request
user input for changing knob mode of operation for the
control knob; and in response to the receiving, operating
the control knob in a second knob mode of operation, the
user control terminal prevented from receiving function
control user input through the control knob in the second
knob mode of operation. Furthermore, an agricultural ma-
chine is disclosed.
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Description

[0001] The present disclosure refers to a method for
controlling operation of a user control terminal of an ag-
ricultural machine and an agricultural machine.

Background

[0002] For agricultural machines a user control termi-
nal may be provided in a tractor which provides a user
interface for receiving user input, for example, for setting
limits of operation parameters to be applied for controlling
operation of one or more functional elements of an im-
plement trailed by or carried on the tractor. For example,
the so called IsoMatch Tellus is provided as a user inter-
face. The user is provided with a user menu on a display
of the user control terminal. The user may provide input
by engaging with a touch sensitive screen of the user
control terminal. In addition or as an alternative, a joystick
or a control knob may be provided for selecting menu
items displayed on the display of the user control termi-
nal.

Summary

[0003] It is an object of the present disclosure to pro-
vide a method for controlling operation of a user control
terminal of an agricultural machine and an agricultural
machine for improving operability of the agricultural ma-
chine.

[0004] A method forcontrolling operation of a user con-
trol terminal of an agricultural machine and an agricultural
machine according to the independent claims 1 and 15,
respectively, are provided. Alternative embodiments are
disclosed in dependent claims.

[0005] Accordingto an aspect, amethod for controlling
operation of a user control terminal of an agricultural ma-
chine is provided. The method comprises providing an
agricultural machine having a tractor and an implement
trailed by or carried on the tractor and a user controlled
terminal on the tractor, the user controlled terminal con-
figured for receiving user input through a control knob.
The control knob is operated in a first knob mode of op-
eration, comprising: receiving a first function control user
input through the control knob; in response to the receiv-
ing, generating first function control signals for a func-
tional element of the implement in a control unit function-
ally connected to the functional element; and operating
the functional element according to the first function con-
trol signals; receiving a second function control user input
through the control knob; in response to the receiving,
generating second function control signals for the func-
tional element of the implement in the control unit; and
changing operation of the functional element for operat-
ing the functional element according to the second func-
tion control signals. A request user input for changing
knob mode of operation for the control knob is received.
In response to the receiving, the control knob is operated
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in a second knob mode operation, the user controlled
terminal being prevented from receiving function control
user input through the control knob in the second knob
mode operation. The operating of the control knob in the
second knob mode of operation comprises: displaying a
user menu on a display of the user control terminal; re-
ceiving a menu control user input through the control
knobj; and controlling selection of a menu item in the user
menu displayed according to the menu control user input.
[0006] According to another aspect, an agricultural
machine is provided, comprising a tractor, an implement
trailed by or carried on the tractor, a user controlled ter-
minal on the tractor and a control knob provided on the
user control terminal for receiving user input through the
control knob. The user control terminal having the control
knob is configured to operate the control knob in a first
knob mode of operation, comprising: receiving a first
function control user input through the control knob; in
response to the receiving, generating first function control
signals for a functional element of the implement in a
control unit functionally connected to the functional ele-
ment; operating the functional element according to the
first function control signals; receiving a second function
control user input through the control knob; in response
to the receiving, generating second function control sig-
nals for the functional element of the implement in the
control unit; and changing operation of the functional el-
ement for operating the functional element according to
the second function control signals. Further, the user con-
trolled terminal is configured a request user input for
changing knob mode of operation for the control knob
and, in response to the receiving, operate the control
knob in a second knob mode of operation, the user con-
trolled terminal being prevented from receiving function
control user input through the control knob in the second
knob mode of operation. Operating the control knob in
the second knob mode operation comprises: displaying
a user menu on a display of the user control terminal;
receiving a menu control user input through the control
knobj; and controlling selection of a menu item in the user
menu displayed according to the menu control user input.
[0007] The technologies provided allow for switching
the control knob function between direct and instant op-
eration control of the functional element of the implement
and menu item selection notinstantly changing operation
of the functional element. In an alternative embodiment,
in the second knob mode of operation, operation param-
eter settings may be received through the control knob,
such settings being applied to the functional element at
a later stage, therefore not providing for direct or real-
time control.

[0008] The technologies disclosed may provide for im-
plementing, by the control knob in the first knob mode of
operation, a control element for the operation of the func-
tional element of the implement. By engaging with the
control knob in the first knob mode of operation the user
may be allowed to instantly and actually control the func-
tional operation state of the functional element of the im-
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plement. In direct response to the user engaging with the
control knob, the functional element is operated accord-
ing to present (changing) control signals generated in-
stantly or in real-time in response to the different function
control user inputs.

[0009] A changing operation may comprise changing
an operation position of the functional element from the
first operation position in the first knob mode operation
to a second operation position in the second knob mode
of operation. For example, the first and second operation
position may be a lifted and alowered operation position.
As an alternative or in addition, the first and second op-
eration positions may refer to a proximal or distal position
of the functional element with regard to another element
of the implement, for example, a support frame.

[0010] The changing of the operation may comprise
changing an operation position of the functional element
from a first operation position in the first knob mode of
operation to a second operation position in the second
knob mode of operation.

[0011] The changing of the operation position may
comprise changing the operation position of the function-
al element from a first rotational position in the first mode
of operation to a second rotational position in the second
mode of operation. For example, a conveyer or a cutting
element of a mower may be moved in response to the
user input through the control knob in the first knob mode
of operation from a first to a second rotational position.
[0012] The changing of the operation position may
comprise changing a steering position of a functional
steering element from a first steering position in the first
knob mode of operation to a second steering position in
the second knob mode of operation. Thereby, the user
is provided with the option for steering the functional
steering element of the implement by engaging with the
control knob. Rotating the control knob will turn the func-
tional steering element into different steering positions.
In this embodiment, the control knob may implement a
steering wheel rotation of which applies rotation of the
functional steering element in real-time or an instant man-
ner.

[0013] The changing of the operation may comprise
changing an operation position of the functional imple-
ment from a first operation speed in the first knob mode
operation to a second operation speed in the second
knob mode of operation. By rotating the control knob the
speed of a rotational movement of the functional element
is changed, for example, a speed of rotation (rotational
speed). For example, the speed of rotation of the func-
tional element in operation may be increased or lowered
in response to the user engaging with the control knob,
thereby, rotating the control knob, in the first knob mode
of operation. In an alternative, the speed of rotation of a
rake element of a rake machine may be changed by ro-
tating the control knob, thereby, receiving functional con-
trol userinput through the control knob on the user control
terminal in the tractor.

[0014] With regard to the method, the providing of the
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user control terminal may comprise the control knob with
a wheel rotatable received on the user control terminal,
and the receiving of the user input may comprise deter-
mining different rotational positions of the wheel for re-
ceiving the first and second control user input.

[0015] With regard to the method, the providing of the
user control terminal may comprise providing the control
knob with a graphical knob element on the display of the
user control terminal, and the receiving of the user input
comprises detecting display user input for receiving the
first and second function control user input, the display
user input engaging with the graphical knob element.
Changing the graphical element may refer to rotating the
graphical element displayed on the display of the user
control terminal in response to the user input. The user
input, for example, may be received by the user touching
a touch sensitive display or engaging with a joystick and
/ or a mouse input for rotating the graphical knob element
on the display.

[0016] The generating may comprise the first function
control signals for the functional element indicating a first
value of an operation parameter and the second function
control signals for the functional elementindicating a sec-
ond value of an operation parameter, wherein a value
difference between the first and second value of the op-
eration parameter is proportional to a position difference
between afirst rotational position and a second rotational
position of the control knob assigned to the first and the
second function control user input, respectively. The op-
eration parameter, for example, may refer to speed,
height and / or distance. The position difference between
the first and the second rotational position may be a dif-
ference in the degree of rotation.

[0017] The generating may comprise generating at
least one of the first and second function control signals
in a central in a control unit connected to the user control
terminal, and transmitting at least one of the first and
second function control signals from the central control
unit to a local control unit on the implement through a
data bus, the local control unit connected to the functional
and configured to control operation of the functional el-
ement.

[0018] The preventing may comprise preventing the
user control terminal comprises atleast one of preventing
generation of the first and second function control signals
in the control unit, and preventing transmission of the first
and second function control signals from the central con-
trol unit to the local control unit. The preventing may com-
prise interrupting the data bus connection to the local
control unit assigned to the functional element. The pre-
venting may comprise setting an operation flag in an op-
erating system in the user control terminal, the operation
flag indicating the second mode of operation not allowing
or preventing receiving function control user input
through the control knob.

[0019] The operating of the functional implement may
comprise, in response to the receiving the first and sec-
ond function control user input, real-time operating the
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functional element according to the first and second func-
tion control signals. A real-time switching may apply for
switching of the operation of the functional element from
the first to the second functional control signals.

[0020] The operating of the functional element may
comprise operating a functional implement element from
the following group: rake element, conveyor element,
pick-up element, cutting element, wrapping element, lift-
ing element, steering element, spraying element, seed-
ing element, and chamber element of a baler. The func-
tional element may be provided on an implement select-
ed from the following group: mower, baler, sprayer, rake,
seeder, and loader wagon.

[0021] The method, in at least one of the first knob
mode of operation and the second knob mode of opera-
tion, may comprise limiting a rotation of the control knob
to a predefined degree of rotation. For example, in the
first mode of operation, the limiting of the control knob
rotation will limit operation of the functional element. For
example, an extent of a relocation of the functional, e.g.
a distance of relocation, may be limited. Thereby, dam-
age to the functional element may be prevented. Such
damage may be caused if the functional element, in re-
sponse to the user input through the control knob, would
be moved to a position outside operation limits of the
functional element. The operation limits of the functional
element may be assigned to the limits of predefined de-
gree of rotation. For example, a maximum distance of
movement of the functional element may be assigned to
the predefined degree of rotation. The limiting of the ro-
tation of the control knob may be applied to the graphical
knob element, for example, by providing proper software
control. With regard to the "hardware" control knob, for
example, the rotatable wheel, some mechanical and / or
electro-mechanic rotation control may be provided which
is limiting the rotation of the wheel to the predefined de-
gree of rotation which may be adjustable by the user.
[0022] With regard to the agricultural machine, the al-
ternative embodiments disclosed regarding the method
for controlling operation of the user controlled terminal
above may apply mutatis mutandis.

Description of embodiments

[0023] Following, further embodiments are described
with reference to the figures. In the figures, show

Fig. 1  aschematic representation of a control system
of an agricultural machine or system provided
with a tractor and an implement trailed by or
carried on the tractor;

aschematic representation of a user control ter-
minal having a panel of a control knob provided
with a wheel rotatable received on the user con-
trol terminal;

a schematic representation of the panel from
Fig. 2, the control knob being operated in a sec-
ond knob mode of operation;

Fig. 2

Fig. 3
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Fig. 4  aschematic representation of a panel of a user
controlled terminal having a control knob pro-
vided with a graphical knob element on a dis-
play of the user control termi-nal, the control
knob being operated in a first knob mode of op-
eration; and

a schematic representation of the panel from
Fig. 4, the control knob being operated in a sec-

ond knob mode of operation.

Fig. 5

[0024] Fig. 1 shows a schematic representation of an
agricultural machine or system having a tractor 1 and an
implement 2 trailed by or carried on the tractor 1.
[0025] An agricultural machine control network 3 pro-
vides for an electronic control system of the agricultural
machine or system. The agricultural machine control net-
work 3 comprises a tractor control network 4 and an im-
plement control network 5. The agricultural machine con-
trol network 3 is having a data bus 6 to which, according
to the embodiment shown, a user control terminal 7, a
task controller 8, and a plurality of electronic control units
9 are connected. Each of the electronic control units 9 is
assigned to a functional element 10a, 10b provided in
the tractor 1 and the implement 2, respectively. In an
alternative embodiment, the electronic control units 9
connected to the user control terminal 7 through the data
bus may only be applied to the functional element(s) 10b
of the implement 2, but not to the functional element(s)
10a of the tractor.

[0026] With regard to the implement 2, the functional
elements 10b may also be to as working or functional
unit. Through the data bus 6 electronic datamay be trans-
mitted between the components, units, modules or ele-
ments connected to the data bus 6. The electronic control
system of the agricultural machine control network 3 may
implement the ISO 11783 standard, preferably the ISO
11783-11 standard.

[0027] Thedatabus 6 is provided with a plug connector
11 connecting the tractor control network 4 and the im-
plement control network 5.

[0028] The user or operator control terminal 7 is pro-
vided with a terminal display 12 and provides for user
control and user display. Further, the user control termi-
nal 7 is provided with a processor unit comprising a proc-
essor and a memory element connected to the proces-
sor. Multiple software applications implemented on the
user terminal may be running simultaneously.

[0029] Through the user control terminal 7 user input
may be received for controlling the functional elements
10a, 10b of the agricultural machine or system. Also,
through the terminal display 12 operation information
may be displayed to the user.

[0030] ReferringtoFig.2 and 3, aschematic represen-
tation of a panel 30 of the user control terminal 7 is shown.
The user control terminal 7 is having a display field 31
provided on the display 12 and a control knob 32. Further,
input elements 33 are provided on the panel 30 of the
user control terminal 7 which, for example, may be pro-
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vided by a plurality of push buttons.

[0031] The control knob 32 is to be operated in a first
and a second knob mode of operation, shown in Fig. 2
and 3, respectively. In the first knob mode of operation,
according to Fig. 2, a first and a second function control
user input are received in the user control terminal 30
through the control knob 32, wherein the control knob 32
is in different rotational positions 34, 35 depicted in Fig.
2. In response to the receiving of the first and second
function control user input, first and second function con-
trol signals are generated for the functional element 10b
of the implement 2, and the functional element 10b is
operated according to the first function control signals
and, after receiving the second function control userinput
through the control knob 32, according to the second
function control signals. For example, a rotation speed
of the functional element 10b is changed in response to
receiving the second function control user input, wherein
the rotation speed may be lowered or increased. In an
alternative embodiment, the control knob 32 in the first
knob mode of operation may implement direct steering
of a steering element of the implement 2, such as the
functional element 10b. The steering element is control-
led by rotating the control knob 32 of the user control
terminal 7 on the tractor 1. According to Fig. 2, a present
steering position may be indicated by a graphical repre-
sentation 36 on the display field 31.

[0032] Inresponse to arequestuserinputforchanging
knob mode of operation for the control knob 32, the op-
eration of the control knob 32 may switch to a second
knob mode of operation shown in Fig. 3. Such request
user input may be received through the control knob 32
and / or, for example, the further input elements 33. In
the second knob mode of operation, the user control ter-
minal 7 is prevented from receiving function control user
input for the functional element(s) 10b of the implement
2 through the control knob 32. Therefore, direct or real-
time control of the functional element(s) 10b through the
control knob 32 is not allowed (blocked) in the second
knob mode of operation. In a similar way, if the user con-
trol terminal 7 is connected to the functional elements
10a of the tractor 1, the user control terminal 7 may be
prevented from receiving function control user input for
the functional element(s) 10a of the tractor 1 through the
control knob 32 in the second knob mode of operation.

[0033] Inthe second knob mode of operation, the con-
trol knob 32 provides for different functionality, namely
handling or guiding through a user menu 40 (see Fig. 3)
displayed on the display field 31 of the display 12 of the
user control terminal 7. Menu control user input may be
received through the control knob 32 for controlling se-
lection of a menu item 41 of the user menu 40 displayed.
In the second knob mode of operation, the control knob
32 allows the user to handle or manipulate the user menu
displayed.

[0034] Referring to Fig. 4 and 5, alternative embodi-
ments are depicted in which the control knob 32 is im-
plemented or provided by a graphical knob element 50
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on the display field 31 of the user control terminal 7. The
operation described above with regard to the rotatable
wheel may apply to the graphical knob element 50 mu-
tatis mutandis. The graphical knob element 50 may be
rotated into the different rotational positions 34, 35 by the
user for providing function control user input in the first
knob mode of operation as described above. Changing
of the graphical knob element 50, for example by rotating
the graphical knob element 50 on the display field 31 may
be caused the user by touching the display field 31 which
may be provided as a touch sensitive display. As an al-
ternative, the further input elements 33 may allow for user
input for changing the graphical knob element 50 for func-
tion control user input. Similarly, according to Fig. 5 the
user may engage with the graphical knob element 50 for
providing menu control user input in the second knob
mode of operation applied to the control knob 32 repre-
sented by the graphical knob element 50.

[0035] The features disclosed in this specification, the
figures and / or the claims may be material for the reali-
zation of the various embodiments, taken in isolation or
in various combinations thereof.

Claims

1. A method for controlling operation of a user control
terminal of an agricultural machine, comprising

- providing an agricultural machine having a trac-
tor and an implement trailed by or carried on the
tractor;

- providing a user control terminal on the tractor,
the user control terminal configured for receiving
user input through a control knob;

- operating the control knob in a first knob mode
of operation, comprising

- receiving a first function control user input
through the control knob;

- in response to the receiving, generating
first function control signals for a functional
element of the implement in a control unit
functionally connected to the functional el-
ement;

- operating the functional element according
to the first function control signals;

- receiving a second function control user
input through the control knob;

- in response to the receiving, generating
second function control signals for the func-
tional element of the implement in the con-
trol unit; and

- changing operation of the functional ele-
ment for operating the functional element
according to the second function control sig-
nals;
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- receiving a request user input for changing
knob mode of operation for the control knob; and
-inresponse to the receiving, operating the con-
trol knob in a second knob mode of operation,
the user control terminal prevented from receiv-
ing function control user input through the con-
trol knob in the second knob mode of operation,
comprising

- displaying a user menu on a display of the
user control terminal;

- receiving a menu control user input
through the control knob; and

- controlling selection of a menu item in the
user menu displayed according to the menu
control user input.

The method according to claim 1, wherein the chang-
ing operation comprises changing an operation po-
sition of the functional element from a first operation
position in the first knob mode of operation to a sec-
ond operation position in the second knob mode of
operation.

The method according to claim 2, wherein the chang-
ing the operation position comprises changing the
operation position of the functional element from a
first rotational position in the first mode of operation
to a second rotational position in the second mode
of operation.

The method according to at least one of the preced-
ing claims, wherein the changing the operation po-
sition comprises changing a steering position of a
functional steering element from a first steering po-
sition in the first knob mode of operation to a second
steering position in the second knob mode of oper-
ation.

The method according to at least one of the preced-
ing claims, wherein the changing operation compris-
es changing an operation position of the functional
implement from a first operation speed in the first
knob mode operation to a second operation speed
in the second knob mode of operation.

The method according to at least one of the preced-
ing claims, wherein

- the providing of the user control terminal com-
prises providing the control knob with a wheel
rotatable received on the user control terminal;
and

- the receiving of the user input comprises de-
termining different rotational positions of the
wheel for receiving the first and second function
control user input.
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7.

8.

10.

1.

The method according to at least one of the preced-
ing claims, wherein

- the providing of the user control terminal com-
prises providing the control knob with a graphical
knob element on the display of the user control
terminal; and

- the receiving of the user input comprises de-
tecting display user input for receiving the first
and second function control user input, the dis-
play user input engaging with the graphical knob
element.

The method according to at least one of the preced-
ing claims, wherein the generating comprises

- the first function control signals for the func-
tional element indicating a first value of an op-
eration parameter; and

- the second function control signals for the func-
tional element indicating a second value of an
operation parameter;

wherein a value difference between the first and sec-
ond value of the operation parameter is proportional
to a position difference between a first rotational po-
sition and a second rotational position of the control
knob assigned to the first and the second function
control user input, respectively.

The method according to at least one of the preced-
ing claims, wherein the generating comprises

- generating at least one of the first and second
function control signals in a central in a control
unit connected to the user control terminal; and
- transmitting at least one of the first and second
function control signals from the central control
unit to a local control unit on the implement
through a data bus, the local control unit con-
nected to the functional and configured to control
operation of the functional element.

The method according to at least one of the preced-
ing claims, wherein the preventing the user control
terminal comprises at least one of

- preventing generation of the first and second
function control signals in the control unit; and

- preventing transmission of the first and second
function control signals from the central control
unit to the local control unit.

The method according to at least one of the preced-
ing claims, wherein the operating of the functional
implement comprises, in response to the receiving
the first and second function control user input, real-
time operating the functional element according to
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the first and second function control signals.

The method according to at least one of the preced-
ing claims, wherein the operating of the functional
element comprises operating a functional implement
elementfrom the following group: rake element, con-
veyor element, pick-up element, cutting element,
wrapping element, lifting element, steering element,
spraying element, seeding element, and chamber
element of a baler.

The method according to at least one of the preced-
ing claims, wherein the providing the user control
terminal comprises providing a central user control
terminal on the tractor, the central user control ter-
minal configured for receiving user input for setting
implement modes of operation for the implement,
and tractor modes of operation for the tractor.

The method according to at least one of the preced-
ing claims, further comprising, in at least one of the
first knob mode of operation and the second knob
mode of operation, limiting a rotation of the control
knob to a predefined degree of rotation.

An agricultural machine, comprising

- a tractor;

-animplementtrailed by or carried on the tractor;
- a user control terminal on the tractor; and

- a control knob provided on the user control
terminal forreceiving user input through the con-
trol knob;

wherein the user control terminal having the control
knob is configured to

- operate the control knob in a first knob mode
of operation, comprising

- receiving a first function control user input
through the control knob;

- in response to the receiving, generating
first function control signals for a functional
element of the implement in a control unit
functionally connected to the functional el-
ement;

-operating the functional elementaccording
to the first function control signals;

- receiving a second function control user
input through the control knob;

- in response to the receiving, generating
second function control signals for the func-
tional element of the implement in the con-
trol unit; and

- changing operation of the functional ele-
ment for operating the functional element
accordingto the second function control sig-
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12
nals;

- receive a request user input for changing knob
mode of operation for the control knob; and
-inresponse to the receiving, operate the control
knob in a second knob mode of operation, the
user control terminal prevented from receiving
function control user input through the control
knob in the second knob mode of operation,
comprising

- displaying a user menu on a display of the
user control terminal;

- receiving a menu control user input
through the control knob; and

- controlling selection of a menu item in the
user menu displayed according to the menu
control user input.
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